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Data Qualifiers 

 

 
The following are general reporting notes that are applicable to all WESTON reports, unless 

otherwise noted. 

• NL denotes data that was not from a LELAP accredited method. 

• LNL denotes lab results that are not from an accredited LELAP laboratory. 

• NN denotes data that was not from The NELAC Institute (TNI) accredited method. 

• NNL denotes lab results that are not from an accredited TNI laboratory. 

• ED denotes data that is not to be used for compliance purposes and may deviate from 

approved procedures. 

• Q denotes data whose QA/QC check did not fall within the specified range.  This data is still 

considered valid. 

• A denotes data that is anomalously high with no explanation for the outlier. 

• BDL denotes values that were below the limit of detection of the analyzer and 2% of the 

span gas was used to calculate an emission rate. 

• DF denotes a dilution factor. 

• NAP denotes emission testing performed by personnel from a non-TNI accredited 

laboratory. 

• S denotes analysis that has been subcontracted. 

• All values are reported on a “dry” basis, unless otherwise designated as “actual” or “wet” 

basis. 
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SECTION 1 

INTRODUCTION 

 

Weston Solutions, Inc. (WESTON) was contracted by New-Indy Catawba, LLC (NIC) to conduct 

emission testing on the No. 1 and 2 Combination Boilers (CB) at the NIC mill in Catawba, South 

Carolina.  The purpose of the testing was to document the emissions from sources identified in 

Condition No. 5 (Order to Correct Undesirable Level of Air Contaminants) issued by the South 

Carolina Department of Health and Environmental Control (SC DHEC). 

WESTON performed the emission testing during 13-14 October 2021.  The project team included 

the following individuals. 

 

Name Project Role 

Wayne Roberts Project Manager 

Van Dubay Test Team Leader 

Robert Scroggins Test Team Member 

Brock Ennis Test Team Member 

Natalie Hammonds Quality Assurance Manager 

Ashley Bryant Report Coordinator 

Mr. Dan Mallett of NIC coordinated the testing with mill operations and served as WESTON’s 

technical contact throughout the effort.  Mr. James Justice of SC DHEC was present during the 

testing. 

The Louisiana Environmental Laboratory Accreditation Program (LELAP) is the accrediting body 

through which WESTON obtains both its LELAP and TNI accreditations.  WESTON is accredited for 

operations in the states of Texas, Florida, and Virginia through reciprocity agreements with LELAP. 
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SECTION 2 
RESULTS AND DISCUSSION 

 

WESTON performed the emissions testing program during 13-14 October 2021.  All testing was 
performed by personnel from the WESTON emission testing office in Auburn, Alabama. 

The June testing was conducted under non-representative conditions while the mill was still in the 
startup period.  The conditions for this test were more representative of normal operations because 
there was a higher average Kappa value of 83.3; mill steam demand was higher; and more wood 
was combusted in the boilers. 

Stratification checks, response time checks, and cyclonic flow checks were performed on the 
sources.  The sources are neither stratified nor cyclonic.  Results of these tests can be found in the 
Quality Control Appendix. 

Table 2-1 provides a summary of the mean emission results for each source.  Tables 2-2 through 2-5 
provide detailed summaries of the emission results.  Measurement uncertainty is not shown but has 
been taken into consideration during method development.  Any differences between the calculated 
results presented in the appendices and the results reported in the summary tables are due to 
rounding for presentation. 

There were no operational or sampling complications during the field testing that impacted the data, 
and the reported test results are believed representative of the emissions encountered during the test 
periods. 

TABLE 2-1 
SUMMARY OF MEAN EMISSION RESULTS 

Source/Parameter Mean Test Value 

No. 1 Combination Boiler (Condition 1:  NCG & SOG Gases) 
Sulfur Dioxide, lb/hr 

 
342.8 

No. 1 Combination Boiler (Condition 2:  NCG Gases Only) 
Sulfur Dioxide, lb/hr 

 
230.7 

No. 2 Combination Boiler (Condition 1:  NCG & SOG Gases) 
Sulfur Dioxide, lb/hr 

 
380.9 

No. 2 Combination Boiler (Condition 2:  NCG Gases Only) 
Sulfur Dioxide, lb/hr 

 
309.9 
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TABLE 2-2 

NO. 1 COMBINATION BOILER 

CONDITION 1:  NCG AND SOG GASES 

SUMMARY OF SO2 EMISSION RESULTS 

 Run 1 Run 2 Run 3 Mean 

Date 

Time Began 

Time Ended 

10/13/21 

0844 

0944 

10/13/21 

1029 

1129 

10/13/21 

1206 

1306 

---- 

---- 

---- 

Stack Gas Data 

Temperature, °F  

Velocity, ft/sec 

Moisture, % 

CO2 Concentration, % 

O2 Concentration, % 

VFR, x 105 dscfm 

 

430 

64 

17 

8.8 

10.5 

1.46 

 

435 

63 

17 

9.0 

10.5 

1.45 

 

438 

63 

17 

8.6 

10.8 

1.44 

 

434 

63 

17 

8.8 

10.6 

1.45 

Sulfur Dioxide 

Concentration, ppm 

Emission Rate, lb/hr 

 

280 

407.4 

 

227 

328.3 

 

204 

292.6 

 

237 

342.8 

 

TABLE 2-3 

NO. 1 COMBINATION BOILER 

CONDITION 2:  NCG GASES ONLY 

SUMMARY OF SO2 EMISSION RESULTS 

 Run 1 Run 2 Run 3 Mean 

Date 

Time Began 

Time Ended 

10/13/21 

1407 

1507 

10/13/21 

1544 

1644 

10/13/21 

1714 

1814 

---- 

---- 

---- 

Stack Gas Data 

Temperature, °F  

Velocity, ft/sec 

Moisture, % 

CO2 Concentration, % 

O2 Concentration, % 

VFR, x 105 dscfm 

 

447 

61 

17 

9.6 

10.1 

1.37 

 

450 

62 

18 

9.9 

9.8 

1.39 

 

444 

63 

16 

8.9 

10.7 

1.43 

 

447 

62 

17 

9.5 

10.2 

1.40 

Sulfur Dioxide 

Concentration, ppm 

Emission Rate, lb/hr 

 

140 

191.3 

 

176 

243.6 

 

180 

257.0 

 

165 

230.7 
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TABLE 2-4 

NO. 2 COMBINATION BOILER 

CONDITION 1:  NCG AND SOG GASES 

SUMMARY OF SO2 EMISSION RESULTS 

 Run 1 Run 2 Run 3 Mean 

Date 

Time Began 

Time Ended 

10/14/21 

0830 

0930 

10/14/21 

1026 

1126 

10/14/21 

1222 

1322 

---- 

---- 

---- 

Stack Gas Data 

Temperature, °F  

Velocity, ft/sec 

Moisture, % 

CO2 Concentration, % 

O2 Concentration, % 

VFR, x 105 dscfm 

 

463 

63 

17 

8.2 

10.8 

1.40 

 

477 

68 

19 

9.5 

10.1 

1.43 

 

465 

61 

16 

7.5 

11.5 

1.35 

 

469 

64 

17 

8.4 

10.8 

1.39 

Sulfur Dioxide 

Concentration, ppm 

Emission Rate, lb/hr 

 

275 

383.7 

 

262 

373.7 

 

286 

385.4 

 

274 

380.9 

 

TABLE 2-5 

NO. 2 COMBINATION BOILER 

CONDITION 2:  NCG GASES ONLY 

SUMMARY OF SO2 EMISSION RESULTS 

 Run 1 Run 2 Run 3 Mean 

Date 

Time Began 

Time Ended 

10/14/21 

1410 

1510 

10/14/21 

1547 

1647 

10/14/21 

1725 

1825 

---- 

---- 

---- 

Stack Gas Data 

Temperature, °F  

Velocity, ft/sec 

Moisture, % 

CO2 Concentration, % 

O2 Concentration, % 

VFR, x 105 dscfm 

 

457 

59 

15 

7.2 

11.9 

1.33 

 

461 

59 

15 

7.6 

11.2 

1.33 

 

460 

58 

15 

7.0 

11.7 

1.33 

 

459 

59 

15 

7.3 

11.6 

1.33 

Sulfur Dioxide 

Concentration, ppm 

Emission Rate, lb/hr 

 

235 

311.3 

 

234 

311.0 

 

232 

307.4 

 

234 

309.9 
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SECTION 3 

SOURCE TESTING METHODOLOGY 

 

The emission testing program was conducted in accordance with the U.S. EPA Reference Methods 

summarized in Table 3-1.  Method descriptions and quality assurance data are provided in the 

referenced appendices. 

TABLE 3-1 

SOURCE TESTING METHODOLOGY 

  Appendix Reference  

Parameter 

Method 

Number 

Method 

Description 

Quality 

Control Data Comments 

Volumetric Flow Rate 1,2,4 B.1 D  

Gas Composition 3A B.2 D Instrumental 

Sulfur Dioxide 6C B.3 D Instrumental 

These results meet all requirements of TNI unless otherwise specified. 

The results within this report relate only to the samples listed in the body of this report. 
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SECTION 4 

QUALITY ASSURANCE/ 

QUALITY CONTROL 

 

4.1 QUALITY CONTROL PROCEDURES 

As part of all testing, WESTON implements a QA/QC program.  The field team leader is 

responsible for implementation of field QA/QC procedures.  Individual laboratory managers are 

responsible for implementation of analytical QA/QC procedures.  The overall project manager and 

the Quality Assurance Manager oversee all QA/QC procedures to ensure that sampling and analyses 

meet the QA/QC requirements and that accurate data results are generated from the test program. 

4.2 GAS STREAM SAMPLING QA/QC PROCEDURES 

General checks that are conducted during testing and apply to all methods include the following: 

• Performance of leak checks. 

• Use of standardized forms, labels, and checklists. 

• Maintenance of sample traceability. 

• Collection of appropriate blanks. 

• Use of calibrated instrumentation. 

• Review of data sheets in the field to verify completeness. 

• Use of validated spreadsheets for calculation of results. 

The following section details the specific procedures applied to the reference method sampling 

system. 

Instrumental Reference Method Sampling Systems 

• The sampling system (probe to sample conditioner) is leak-checked prior to the testing. 

• All analyzers are calibrated prior to testing to ensure precise and accurate data. Protocol 

standards are used to calibrate each of the analyzers.  Each analyzer is calibrated at three 

to four points (zero, low, mid, and high range) depending on reference method 

requirements.  Nitrogen or hydrocarbon-free air is used to set the instrument zero.  The 

CO2 and O2 calibration standards are 40 to 60 and 100% of span. 

• Pre- and post-test calibration bias and calibration drift tests are performed for each test 

run.  The bias check is performed with the calibration standard that is closest to the 

observed concentration in the sample gas.  The average pretest/posttest bias did not 

exceed 5% of full scale.  The calibration drift did not exceed 3%. 
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• Prior to formal testing, a 12-point stratification check is performed at the test location.  

Alternatively, per Section 8.1.2 of EPA Method 7E, a three-point stratification check 

passing through the centroidal area of the stack is performed.  The three points (16.7, 50, 

and 83.3% of the stack diameter) are sampled a minimum of two times the system 

response.  

• A response time check is performed before sampling.  Sample flow rate must be 

maintained within 10% of the flow rate at which the system response time was 

measured. 

• A permanent data record of analyzer responses is recorded using computer software 

designed by WESTON. 

4.3 QA/QC CHECKS FOR DATA REDUCTION AND VALIDATION 

All data and/or calculations for flow rates and moisture contents, which are made using a computer 

software program, are validated by an independent check. In addition, all calculations are spot 

checked for accuracy and completeness by the Field Team Manager. 

In general, all measurement data are validated based on the following criteria: 

• Process conditions during sampling or testing. 

• Acceptable sample collection procedures. 

• Consistency with expected or other results. 

• Adherence to prescribed QC procedures. 

Any suspect data are flagged and identified with respect to the nature of the problem and potential 

effect on the data quality. 

Upon completion of testing, the Field Team Manager is responsible for preparation of a complete 

data summary including calculation results, raw data sheets, and laboratory reports. 
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APPENDIX A 

SAMPLE CALCULATIONS 
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SAMPLE CALCULATIONS 

 
No. 1 Combination Boiler 

Run No. 1 

Meter Pressure (Pm), in. Hg 

 
Hg O/in.H in. 13.6

H 
 + Pb  =  Pm

2


 

 where, Pb = barometric pressure, in. Hg 

  H = Pressure differential of orifice in. H2O 

 2

2

1.300 in. H O
Pm  =  29.70 in. Hg +   =  29.80 in. Hg

13.6 in. H O/in. Hg
 

Absolute Stack Gas Pressure (Ps), in. Hg 

 
Hg O/in.H in. 13.6

Pg
 + Pb  =  Ps

2

 

 where, Pb = barometric pressure, in. Hg 

  Pg = Static Pressure, in. H2O  

 2

2

-1.20 in.H O
Ps  =  29.70 in. Hg +   =  29.61 in. Hg

13.6 in. H O/in. Hg
 

Standard Meter Volume (Vmstd), dscf 

 
Tm

Pm  x  Vm  x  Y  x  Hg R/in. 17.64
  Vmstd


=   

 where, Y = meter correction factor 

  Vm = meter volume, dscf 

  Pm = meter pressure, in. Hg 

  Tm = meter temperature, oR 

 
17.64 °R/in. Hg  x  1.000  x  38.509 dscf  x  29.80 in. Hg

Vmstd =    =  37.952 dscf
533.3 °R

 

Standard Wet Volume (Vwstd), scf 

 
3Vmstd = 0.04707 ft /mL x Vlc  

 where, Vlc = volume of H2O collected, mL 

 
3Vmstd = 0.04707 ft /mL x 168.0 mL = 7.908 scf  
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Moisture Fraction (Measured), (Bws) 

 
 

Vwstd 7.908 scf
Bws =  =   =  0.172

(Vwstd + Vmstd) 7.908 scf  +  37.952 dscf
 

      where, Vwstd = standard wet volume, scf  

       Vmstd = standard meter volume, dscf  

Moisture %, (Bws %) 

 Bws  =  Bws  x  100  =  0.172  x  100  =  17.2  

where, Bws = moisture fraction, measured or at saturation, 

whichever is lowest 

Molecular Weight (DRY) (Md), lb/lb-mole 

 ))O % - CO % - (100 (0.28 + )O % x (0.32 + )CO % x (0.44  =  Md
2222

 

 Md  =  (0.44 x 8.8) + (0.32 x 10.5) + (0.28 (100 - 8.8 - 10.5))  =  29.83 lb/lb-mole  

Molecular Weight (WET) (Ms), lb/lb-mole 

 (Bws) 18 +  Bws) - (1    Md=  Ms   where, Md = molecular weight (DRY), lb/lb-mole 

       Bws = moisture fraction, dimensionless 

 Ms = 29.83 lb/lb-mole  (1 - 0.172)  + 18 (0.172) = 27.79 lb/lb-mole  

Average Velocity (Vs), ft/sec 

 
 Msx Ps

Ts
  x  avg. P Delta  x  Cp  x  

O)H R)(in.(

Hg) (in. mole)-(lb/lb
 

sec

ft
 85.49 = Vs

2
 

 where, Cp = pitot tube coefficient 

  Delta P = velocity head of stack gas, in. H2O  

  Ts = absolute stack temperature, oR 

  Ps = absolute stack gas pressure, in. Hg 

  Ms = molecular weight of stack gas, lb/lb-mole 

 
2

2

ft (lb/lb-mole) (in. Hg) 890.1  °R
Vs = 85.49    x  0.84  x  0.854 in. H O  x  

sec (°R)(in.H O) 29.61 in. Hg x 27.79 lb/lb-mole
 

 Vs = 63.75 ft/sec  
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Average Stack Gas Flow at Stack Conditions (Qa), acfm 

 As  x  Vs  x   sec/min60  =  Qa   where, Vs  =  stack gas velocity, ft/sec 

       As  =  cross-sectional area of stack, ft2 

 2
  Qa  =  60 sec/min  x  63.75 ft/sec  x  78.54 ft  = 3.00 E+05 acfm  

Average Stack Gas Flow at Standard Conditions (Qs), dscfm 

 
°R Ps

Qs  = 17.64   x  Qa  x  (1 - Bws)  x  
in. Hg Ts

 

      where, Qa = average stack gas flow at stack conditions, ft3/min 

       Bws = moisture content (dimensionless) 

       Ps = absolute stack gas pressure, in. Hg 

       Ts = absolute stack temperature, oR 

°R acf 29.61 in. Hg
Qs = 17.64   x  3.00 E+05   x  (1 - 0.172)  x    =  1.46 E+05  dscfm

in. Hg min 890.1 °R
 

Sulfur Dioxide Emission Rate (EMR), lb/hr 

 
2

6

dscf min L
SO  conc.  x  MW  x  Qs   x  60   x  28.32 

min hr dscf
EMR  =  

L μL g
24.04   x  1.0 x 10    x  454 

g-mole L lb

 

 where, MW = molecular weight of SO2, 64.06 g/g-mole 

  Qs = stack gas flow at standard conditions, dscfm 

6

g dscf min L
280 ppm  x  64.06   x  1.46 E+05    x  60   x  28.32 

g-mole min hr dscf
EMR  =    =  407.4 lb/hr

L μL g
24.04   x  1.0 x 10    x  454 

g-mole L lb
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APPENDIX B 

TEST METHODOLOGY 

 

 

B.1 VOLUMETRIC FLOW RATE 

B.2 GAS COMPOSITION 

B.3 SULFUR DIOXIDE 
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B.1  VOLUMETRIC FLOW RATE 

Mass emission rates are calculated by multiplying measured target analyte concentrations by 

calculated volumetric flow rates.  Volumetric flow rates are determined using measurement data 

obtained by EPA Reference Methods 1-4. 

The ductwork is measured at the sample location to the nearest 0.25 inch using a steel tape measure.  

Traverse points are selected in accordance with EPA Reference Method 1 on the basis of ductwork 

dimensions, geometry, and upstream and downstream disturbances.  When a sample location does 

not meet EPA Reference Method 1 criteria, the maximum recommended number of traverse points 

are used. 

Gas Velocity 

The velocity of the gas stream is measured in accordance with EPA Reference Method 2 by reading 

the instantaneous velocity pressure at each traverse point using an “S” type pitot tube and a leveled, 

inclined manometer with a scale of 0 to 10 inches.  In rare cases of highly negative pressure 

sources, a Magnahelic gauge with scales of 0 to 5 or 0 to 25 inches of water may be used in place of 

an inclined manometer.  The stack pressure is calculated from the measured static pressure of the 

stack and the ambient barometric pressure corrected for elevation when applicable.  The static 

pressure is measured by using the static side of the pitot tube, and the barometric pressure is 

measured using a calibrated aneroid barometer.  The stack temperature is measured at each traverse 

point with a calibrated thermocouple and pyrometer. 

Gas Composition and Moisture Content 

The composition of the gas stream will be measured in accordance with EPA Reference Method 3 

and/or 3A using an Orsat analyzer or Paramagnetic O2 and Infrared CO2 analyzers using Protcol-1 

gases.  Gas composition determinations are conducted using integrated sampling techniques.  

Integrated samples are collected by withdrawing a sample from the M5 sampling train into a Tedlar 

sample bag. 

The moisture content of the gas stream is determined according to EPA Reference Method 4, by 

collecting an integrated sample of source gas from a single point on the gas stream.  At the conclusion 

of each run the volume of condensed moisture collected in the impingers of the sampling train is 

measured and used to evaluate the moisture content of the gas stream. 

When sources are saturated or contain entrained water droplets, moisture content is also determined 

using the temperature measured at each traverse point and psychometric chart values corrected for 

stack pressure or by use of saturation vapor pressure tables.  In these conditions, the lower moisture of 

the measured and saturation based values is used for volumetric flow rate calculations. 
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The molecular weight of the gas stream is calculated using the determined moisture, oxygen, and 

carbon dioxide concentrations.  The balance of the gas stream is assumed to be nitrogen.  The 

volumetric flow is then calculated at stack and standard conditions using the calculated molecular 

weight, the measured stack temperature, and measured velocity, stack and barometric pressures.  

Standard conditions are 68 °F and 29.92 inches of mercury and 0% moisture. 

Data Acquisition and Reporting 

Data are recorded at the time of collection on preprinted data sheets.  Calculations are performed 

(where possible) with preprogrammed calculators or spreadsheet software. 

Quality Control 

Quality control procedures for volumetric flow measurements involve leak checks of pitot tubes, 

pitot tube lines and manometers; calibration of gas metering systems; and periodic calibration 

checks of thermocouples and pyrometers.  Magnahelics are verified against inclined manometers 

prior to each use. 

Data transfers are minimized.  Data sheets are checked for completeness and accuracy.  

Calculations are verified by a second person. 

B.2  GAS COMPOSITION (INSTRUMENTAL) 

Oxygen (O2) and carbon dioxide (CO2) testing is conducted in accordance with EPA Reference 

Method 3A. 

Sampling Equipment and Procedures 

Figure B-1 illustrates the sampling system.  The sample is withdrawn continuously from the source 

through a heated probe, filter, and sample line to a sample conditioner which removes moisture from 

the gas stream.  The sample is then transported to a Paramagnetic O2 analyzer and an Infrared CO2 

analyzer. 

Sample Analysis 

The O2 analyzer uses an electrochemical cell or a paramagnetic detector, and the CO2 analyzer uses a 

non-dispersive infra-red (NDIR) detector to produce an electrical signal which is linearly proportional 

to the O2 and CO2 concentration, respectively. 
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Data Acquisition and Reduction 

Data are acquired electronically using a computer with software designed by WESTON for EPA 

Reference Method 3A analysis.  This system generates a calibration curve, converts electronic signals 

into concentrations, and provides one-minute averages during the sample run and an average 

concentration over the duration of the sample run. 

Quality Control 

At the time of analysis, O2 and CO2 in nitrogen calibration gases certified according to EPA Protocol-1, 

are used to calibrate the analyzer and to determine a bias correction factor for the entire system bias in 

accordance with EPA Reference Method 3A.  The calibration gases are introduced directly to the 

analyzer to generate the calibration curve.  A zero gas and an upscale calibration gas are introduced at 

the probe and recovered through the sampling and analytical system.  A bias correction factor is 

calculated using the ratio of the concentration measured from the sampling system and concentration 

measured directly at the analyzer.  Sample run averages are corrected for system bias results. 

B.3  SULFUR DIOXIDE (INSTRUMENTAL) 

Sulfur dioxide (SO2) testing is conducted in accordance with EPA Reference Method 6C. 

Sampling Equipment and Procedures 

Figure B-1 illustrates the sampling system.  The sample is withdrawn from the source through a heated 

probe, heated filter, and heated sample line to a sample conditioner which removes moisture from the 

gas stream.  The sample is then transported to the analyzer through a Teflon line. 

Sample Analysis 

The analyzer measures, at two discrete wavelengths, the absorption of ultraviolet radiation by the gas 

sample.  The concentration of the components absorbing the light are then determined from 

relationships developed through application of the ideal gas law in concert with the laws of Bouguer, 

Beer, and Lambert. 

Data Acquisition and Reduction 

Data are acquired electronically using a computer with software designed by WESTON for EPA 

Reference Method 6C analysis.  This system generates a calibration curve, converts electronic signals 

into concentrations, and provides bias-corrected averages. 
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Quality Control 

At the time of analysis, SO2 in nitrogen calibration gases (certified according to EPA Protocol-1) are 

used to calibrate the analyzer and to determine a bias correction factor for the entire system in 

accordance with EPA Reference Method 6C. 

Calibration gases are introduced directly to the analyzer to generate the calibration curve.  Zero level 

and upscale calibration gases are introduced at the probe and recovered through the sampling and 

analytical system.  A bias correction factor is then calculated using the ratio of the measured 

concentration of the bias gas introduced through the sampling system and the measured concentration 

of the bias gas introduced directly to the analyzer.  Run averages are adjusted for this bias correction 

factor. 

 




















































































































































































































































































































































